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321QHWZRUNDWEDFNHQGDQG:01QHWZRUNDW IURQWHQGDV VKRZQ LQ)LJ%DFNHQG LVD WUHHQHWZRUNZKLFK





























KDV VHOIKHDOLQJ QDWXUH (QHUJ\ VDYLQJ WR HDUQ PRUH FDUERQ FUHGLWV LV DQRWKHU LPSRUWDQW LVVXH IRU DOO W\SHV RI
QHWZRUNV LQFOXGLQJ )L:L QHWZRUN 'XH WR LQFUHDVHG QXPEHU RI EURDGEDQG XVHUV UHVHDUFKHUV DUH SD\LQJ PRUH
DWWHQWLRQ WR GHVLJQ HIILFLHQW HQHUJ\PDQDJHPHQW VFKHPHVZKLFKPD\ VHUYH DOO WKH XVHUVZLWKPLQLPXP QHWZRUN
HQHUJ\)L:LQHWZRUNXVHV218VWRHVWDEOLVKFRPPXQLFDWLRQDPRQJXVHUV0RUHQXPEHURI218VLQWKHQHWZRUN
UHTXLUHVPRUHHQHUJ\ WRZRUN7KHUHIRUH WKHUH LV DQHHG WRGHVLJQ HQHUJ\ HIILFLHQW VFKHPHVZKLFK FDQ VHUYH WKH
SXUSRVHRIFRPPXQLFDWLRQZLWKPLQLPXPHQHUJ\UHTXLUHPHQWE\NHHSLQJIHZHUQXPEHURI218VLQDFWLYHPRGH
7KLVZLOOUHGXFHRYHUDOOHQHUJ\FRQVXPSWLRQRI)L:LQHWZRUNWRPDNHLWJUHHQQHWZRUN
*RQJ et al SURSRVHG DQ KHXULVWLF DOJRULWKP IRU VDYLQJ HQHUJ\ LQ )L:L QHWZRUN QDPHG DV (QHUJ\VDYLQJ




218V WR DFWLYH 218V LV WUDQVIHUUHG ,Q DXWKRU SURSRVHG DQ HQHUJ\ VDYLQJ DOJRULWKP FDOOHG:LUHOHVV 2SWLFDO
(QHUJ\6DYLQJV:2(6IRUVDYLQJHQHUJ\LQERWKRSWLFDOEDFNHQGDQGZLUHOHVVIURQWHQG:2(6FRQVLVWRIWZR
LQWHUDFWLYH PRGXOHV (QHUJ\ (IILFLHQW 218 0DQDJHPHQW ((20 DQG (QHUJ\ $ZDUH 7RSRORJ\ &RQILJXUDWLRQ
($7& ,Q((20 ORZORDG218V DUH SXW LQWR VOHHSPRGH ,Q($7& LGOHZLUHOHVV URXWHUV DUH SXW LQWR VWDQGE\
PRGH ,Q DXWKRU SUHVHQWHG DQG FRPSDUHG HQHUJ\ HIILFLHQW SURWRFROV LQ )L:L QHWZRUN$XWKRU DOVR SURSRVHG DQ
HQHUJ\ HIILFLHQW EDQGZLGWK DOORFDWLRQ PHFKDQLVP ZKLFK DGRSWV RSWLFDO EXUVW VZLWFKLQJ 2%6 PHFKDQLVP LQ
/5(321/RQJ5HDFK(WKHUQHW3216LPXODWLRQVKRZVWKDWSURSRVHGZRUNOHDGVWRVLJQLILFDQWHQHUJ\VDYLQJVLQ
)L:L QHWZRUN 7R UHGXFH HQHUJ\ FRQVXPSWLRQ RI )L:L QHWZRUN LQ UHDO WLPH DSSOLFDWLRQ DXWKRU LQ SURSRVHG DQ
(QHUJ\(IILFLHQW(WKHUQHW (((EDVHG)L:LDFFHVVQHWZRUNV7KH\H[WHQG WKH(((SDFNHWFRDOHVFLQJPHWKRGE\














7KH )L:L QHWZRUN LVPRGHOHG LQ*V [*V JULG VL]H:LUHOHVV URXWHUV DUH UDQGRPO\ GHSOR\HG LQ WKH QHWZRUN
218VDUHSODFHGLQFHQWHUUHJLRQRIHDFKJULG218VVXSSRUWERWKW\SHRIWUDIILFYL]LQWHUQHWWUDIILFDQGSSWUDIILF
,QWHUQHW WUDIILF RULJLQDWHV IURPXVHU DQGJRHV WR LQWHUQHW EDFNERQH WKURXJKZLUHOHVV URXWHUV218DQG2/7SS
WUDIILFRULJLQDWHVIURPRQHXVHUDQGJRHVWRDQRWKHUXVHUE\HLWKHUWKURXJKSXUHZLUHOHVVSDWKRUE\ZLUHOHVVRSWLFDO
ZLUHOHVV SDWK ,Q SXUHZLUHOHVV SDWK WUDIILF JRHV WKURXJKPXOWLSOHZLUHOHVV URXWHUV IURP VRXUFH WR GHVWLQDWLRQ ,Q










GHSHQGVRQ WKHQXPEHURI DZDNHQFRPSRQHQWV LQ WKHQHWZRUN+RZHYHUDOO WKH WLPHQHWZRUNVGRQRWZRUNZLWK
PD[LPXPWUDIILFFRQGLWLRQV6R LIQHWZRUNH[SHULHQFHVOHVV WUDIILFZHOOEHORZWKHPD[LPXPFDSDFLW\ WKHQIHZ
QHWZRUN FRPSRQHQWV FDQ EH NHSW LQ VOHHSPRGH 7KLV RSHUDWLRQ GHILQLWHO\ LQFUHDVHV WKH HQHUJ\ VDYLQJ EXWPD\
UHVXOWV LQ GHJUDGHG 4R6 +HQFH ZH SURSRVH DQ DOJRULWKP ZKLFK NHHSV WKH QHWZRUN LQ HQHUJ\ VDYLQJ PRGH E\
HQVXULQJPLQLPXP4R6 UHTXLUHPHQWV 3URSRVHG DOJRULWKP FDOOHG(QHUJ\(IILFLHQW 6HJPHQWDWLRQ ((6ZRUNV LQ
WZR VWDJHV YL] 6HJPHQWDWLRQ 3KDVH DQG (QHUJ\ 0DQDJHPHQW 3KDVH ,Q 6HJPHQWDWLRQ SKDVH RI WKH DOJRULWKP
VHJPHQWDWLRQ RI WKH QHWZRUN LV GRQH E\ VHOHFWLRQ +218V 7KH VHFRQG SKDVH FDOOHG HQHUJ\ PDQDJHPHQW SKDVH
PDQDJHVHQHUJ\RIWKHQHWZRUNE\VHQGLQJWKH+218VLQDZDNHQPRGHDQGUHVWRIWKH218VLQVOHHSPRGH7KH
+218VPDLQWDLQ D WDEOH RI DVVRFLDWHG218VRI WKH VHJPHQW DQG WKHLUZLUHOHVV URXWHUV$FFRUGLQJ WR WKH WUDIILF
FRQGLWLRQVDQGFDSDFLW\RI+218VRWKHU218VRIWKHVHJPHQWDUHDZDNHQRUVHQWWRWKHVOHHSPRGH


















2Q WKLV EDVLV QHWZRUN LV VHJPHQWHG LQ ZKLFK HDFK VHJPHQW FRQVLVW RI D +218 DQG LWV DVVRFLDWHG ZLUHOHVV
URXWHUV
3.2. Energy Management Phase 
7KLVSKDVHRIWKHDOJRULWKPPDQDJHVHQHUJ\RIWKHQHWZRUNLQWKHIROORZLQJVWHSV
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)URPWKLVWDEOH+218JHWWKHLQIRUPDWLRQWKDWDSDUWLFXODUURXWHUFDQFRPPXQLFDWHVWRKRZPDQ\RWKHU218V
RIWKHQHWZRUN)RUH[DPSOHZLUHOHVVURXWHUFDQFRPPXQLFDWHWR218QXPEHUDQG
:H UDQGRPO\ JHQHUDWH WKH WUDIILF RQ HDFK ZLUHOHVV URXWHU (DFK +218 KDQGOH WUDIILF ORDG DFFRUGLQJ WR LWV
FDSDFLW\,IWKHWUDIILFORDGIXUWKHULQFUHDVHVLQWKHQHWZRUNFRUUHVSRQGLQJ+218ZLOOEHXQDEOHWRKDQGOHLWGXHWR
LWV OLPLWHG FDSDFLW\ +HQFH LQ WKLV FDVH ILUVW RI DOO+218 LGHQWLI\ WKRVH URXWHUV IURPZKLFKRYHUORDG WUDIILF LV
JHQHUDWLQJ:LWKWKHKHOSRIWDEOH+218JHWVWKHLQIRUPDWLRQWKDWWKRVHURXWHUVFDQFRPPXQLFDWHWRKRZPDQ\
RWKHU218VRI WKHQHWZRUN+218SXW WKDW218 LQ DZDNHQPRGHZKLFK LV QHDUHVW WR WKRVH URXWHUV ,I DZDNHQ
218LVDOVRXQDEOH WRKDQGOHWKDWFRPSOHWHRYHUORDGWUDIILF WKHQ+218SXWDQRWKHU218LQWRDZDNHQPRGH,Q
WKLVPDQQHUWKHRYHUORDGWUDIILFLVKDQGOHGE\WKHQHWZRUN7KHVH218VZLOOEHLQDZDNHQVWDWHDVORQJDVRYHUORDG
WUDIILF LV H[LVWLQJ LQ WKH QHWZRUN$V VRRQ DV RYHUORDG WUDIILF GHFUHDVHV LQ WKH QHWZRUN+218DJDLQ VHQG WKHVH
DZDNHQ 218V LQWR VOHHS PRGH ,Q WKLV ZD\ ((6 VFKHPH VDYHV HQHUJ\ LQ )L:L QHWZRUN DQG DOVR PDLQWDLQ D
PLQLPXP4R6UHTXLUHPHQW
7RLOOXVWUDWHWKHXWLOLW\RIWKHSURSRVHGVFKHPHZHWDNHDQH[DPSOH6XSSRVH+218IHHOVRYHUKHDGWUDIILFWKHQ
ILUVW LW LGHQWLI\ WKDW URXWHU IURPZKLFKRYHUORDG WUDIILF LV JHQHUDWLQJ ,I VXSSRVH RYHUORDG WUDIILF LV FRPLQJ IURP
ZLUHOHVV URXWHU  WKHQ+218ZLOO UHIHU WDEOH  WR JHW WKH LQIRUPDWLRQ RI RWKHU218V FRQQHFWHGZLWKZLUHOHVV
URXWHU)URPWDEOHLWLVFOHDUWKDW:5LVDOVRFRQQHFWHGZLWK218QXPEHUDQG6LQFH218
QXPEHU  LV QHDUHVW WR:5 WKHUHIRUH218ZLOO EH SXW LQ DZDNHQPRGHE\+2187KLV218ZLOO EH LQ
DZDNHQ PRGH XQWLO WKH WUDIILF RI +218 FRPHV XQGHU WKH FDSDFLW\ RI +218 ,Q WKLV PDQQHU ((6 RQO\ NHHSV
PLQLPXPQXPEHURI218VLQDZDNHQPRGHE\HQVXULQJPLQLPXPTXDOLW\RIVHUYLFHRIWKHQHWZRUN
&RQFOXVLRQ
(QHUJ\ VDYLQJ LQYDULRXV WHFKQRORJLHV DQGDSSOLFDWLRQVDUHJDLQLQJZRUOGZLGHDWWHQWLRQ ,QFUHDVLQJQXPEHURI
EURDGEDQGGHPDQGLVFKDOOHQJLQJUHVHDUFKHUVWRGHVLJQHQHUJ\HIILFLHQWVFKHPHVE\ZKLFKDOOXVHUVFDQEHVHUYHG
,Q WKLV SDSHU ZH SUHVHQWHG VXFK HQHUJ\ HIILFLHQW VHJPHQWDWLRQ VFKHPH ZKLFK PDNHV )L:L QHWZRUN JUHHQ DQG
PDLQWDLQPLQLPXPTXDOLW\RIVHUYLFHUHTXLUHPHQW6LPXODWLRQUHVXOWVDUHHYLGHQWLQVXSSRUWRISURSRVHGZRUN
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